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Some unreported anilinic acids Sa-] and 7 have been
synthesised and their spectral data reported. Their ill vitro
insecticidal screening as protectants of maize (Zea mays)
against Sitophilus zeamais shows 2-(N-naphthylcarbamoyl)-
benzoic acid 7 to be the most active member of the series.
Propanil, used against the widely distributed
weeds barnyard grass (Echinochloa crusgalli; L.
Beauv), is a commercial herbicide. Some 0-
toluanilides 1 are known systemic fungicides 1.
Similar to organophosphorus insecticides, some
carbamic esters are inhibitors of acetylcholin-
esterase, owing to their ability to transfer a
carbamoyl group (the toxophore) to the active site
of the enzyme'". Although some methylcarba-
mates are good inhibitors of the enzyme, they
were found to be poor insecticides'. The prime
requirement for activity of the pesticides in the
carbamate series has been suggested to be the .
carboxylic anilide part of the molecules. Based on
this, eleven anilinic acids have been synthesised.
We report herein the synthesis, results of
preliminary insecticidal tests and structure-
activity relationships in this group of anilic acids.
Using aldicarb 2, an oxime carbamate as a
model, the N-methyl group was replaced by
phenyl, aryl or naphthyl group while the aliphatic
chain of the carbamoyl moiety was modified to
incorporate an aromatic substituent. These
anilinic acids are, therefore, useful models for
studying the transmission of substituent-induced
electronic effects across the benzene rings. -
The synthesis of anilinic acids has been









(a) : R1 = CH3 ; R2 = R3 = H .
(b) : R1 = R2 = H; R3 = CH3 .
(c) : R1 = OCH3; R2 = R3 = H .
(d) : R1 =CI ; R2 = R3 = H .
(e) : R1 = R2 = H; R3 = CI.
(I) : R1 = R3 = H; R2 = CI .
(g) : R1 = N02 ; R2 = R3 = H .
(h) : R1 = R2 = H; R3 = N02 .
(i): R1 = R3 =H; R2 = N02.
naphtho analogue 7 were prepared by the reaction
of 3 with the respective aromatic amines 4a-j and
6 (l-naphthylamine).
Biological Activity. The compounds were
screened for their insecticidal activity by topical
application as described by Allotey' and the
results compared with Pirimiphos-methyl as
standard, a known protectant for export grain".
The results were also compared with the natural
bioactive material: . neem leaves powder
(Azadiricta indica)9,JO. The results are expressed
as EDso values" in mg/IOOg of grains.
All anilinic acids were more active than neem
leaves powder but less active than Pirimiphos-
methyl. Electron-withdrawing substituents on the
anilino group of the molecule reduce the activity
relative to electron-donating groups. From the
highest activity recorded by 2-[N-( l-naphthyl-
carbamoyl)]benzoic acid 7, it is probable that
increased conjugation of a substituent on amide
nitrogen atom increases the activity.
It was also observed that o-substitutents were
better than p-substituents while m-substituents
were the least active. It has been suggested that
carbamates with nitro groups would probably not
be useful insecticides". Our results also show
reduced activity of anilinic acids containing the
nitro group relative to the chloro group and other
substituents.
Experimental Procedure
General. All reagents were purified before use.
Melting points reported are uncorrected. IR
spectra were recorded in KBr on a Shimadzu 408
h (. I) 1 .spectrop otometer Vrna.'( In ern' , H NMR spectra
in CDCh on a Varian Assicuates A60 instrument
using TMS as internal standard (chemical shifts in
0, ppm), and Mass spectra on an AEI MS 902
instrument.
2-(N-(o- Tolylcarbamoylbenzoic acid Sa. A
mixture of phthalic anhydride (3; 7.4g, 0.05 mole)
and' o-toluidine (4a; 5.35g, 0.05 mole) in
chloroform (150mL) was refluxed for 2 he The
mixture was allowed to cool overnight and the
precipitate filtered, dried under suction and
recrystallised from methanol to give Sa as needles,
yield 9.95g (78%), mp 186-87°C. Anal. Calcd for
C1sHJ3N03: C, 70.6; H, 5.1; N, 5.4. Found: C,
70.8; H, 5.1; N, 5.4%; IR (KBr): 3250,2995,
1705, 1670, 16;35, 1310; IH NMR
(CDCh): 11.82 (lH, s, COOH), 9.35 (lH, brs,
CONH), 7.12 (4H, m, ArH), 7.65 (4H, m, ArH),
2.36 (3H, s, ArCH3); MS: rnJz 255 (~), 254,
238,237,210,209,134,133.
Other anilinic acids Sb-j and 7 were prepared
as described above. Their spectral data are given
below:
Compound Sb. mp 158-59 °C (lit12, mp 159-
60°C), yield 11.6g (91%). Anal. Caled for
C1sHJ3N03: C, 70.6; H, 5.1; N, 5.4. Found: C,
70.5; H, 5.1; N, 5.3%; IR (KBr): 3255, 3000,
1710,1670,1630,1315; IH NMR (CDCh): 11.84
(lH, s, COOH), 9.34 (lH, brs, CONH), 7.66
(4H, m, ArH), 7.32 (2H, d, ArH, J =8.5Hz), 7.10
(2H, d, J =8.5Hz, ArH), 2.38 (3H, s, ArCH3);
MS: rnJz 255 (M+), 254, 238, 237, 210, 209, 134,
133.
Compound Sc: mp 210-12°C, yield 11.8g (93%).
Anal. Caled for C1sHJ3N04: C, 66.4; H, 4.8; N,
5.3. Found: C, 66.5; R4.9; N, 5.4%; IR (KBr):
NOTES 705
3240, 2895, 1700, 1660, 1620, 1300; IH NMR
(CDCh)11.80 (lH, s, COOH), 9.30 (lH, brs,
CONH), 7.64 (4H, m, ArH), 6.92 (4H, m, ArH),
3.82 (3H, s, ArOCH); MS: rnJz 271 (~), 256,
254,240,226, 150.
Compound Sd: mp 138°C, yield 11.3g (82%).
Anal. Calcd for C1J;lON03CI: C, 64.3; H, 3.8; N,
5.4;CI 13.6. Found: C, 64.3; H, 3.8; N, 5.3; CI,
13.5; IR (KBr): 3395, 3010, 1715, 1665, 1620,
1300; IH NMR (CDCI3):11.98 (lH, s, COOH),
9.40 (IH, brs, CONH), 7.68 (4H, m, ArH), 7.45
(4H, m, ArH); MS: rnJz 277, 275, 260, 258, 240,
232,230,156,154,119.
Compound Se: mp 183.5 °C, yield 11.6g (84%).
Anal. Calcd for C,J1lON03Cl: C, 64.3; H, 3.8; N,
5.4;CI 13.6. Found: C, 64.4; H, 3.8; N, 5.3; CI,
13.7; IR (KBr): 3395, 3000, 1715, 1660, 1620;
'H NMR (CDCh):11.96 (lH, s, COOH), 9.35
(IH, brs, CONH), 7.67 (4H, m, ArH), 7.49 (2H,
d, J = 8Hz, ArH); 7.20 (2H, d, J = 8Hz, ArH);
MS: rnJz 277, 275, 260, 258, 240, 232, 230, 156,
154, 119.
Compound Sf: mp 162-63 °C, yield 11.8g (86%).
Anal. Calcd for C1J;lON03CI: C, 64.3; H, 3.8; N,
5.4;CI 13.6%; Found: C, 64.2; H, 3.8; N, 5.2;
CI, 13.7; IR (KBr): 3390, 2995, 1715, 1665,
1625, IH NMR (CDCl3): 11.94 (lH, s,
COOH), 9.32 (lH, brs, CONH), 7.66 (4H, m,
ArH) , 7.48 (4H, m, ArH); MS: rnJz 277, 275,
260,258,240,232,230,156, 154, 119.
Compound Sg: mp 134°C, yield 11.9g (83%).
Anal. Calcd for C1J;lON20S: C, 58.7; H, 3.5; N,
9.8. Found: C, 58.7; H, 3.4; N, 9.7%; IR (KBr):
3395,3015, 1720, 1675, 1630; 1980-1680 (ortho
substitution), 740(s); IH NMR (CDCI3): 12.0 (lH,
s, COOH), 9.46 (lH, s, CONH) , 8.32 (4H, m,
ArH), 7.70 (4H, m, ArH); MS: rnJz 286 (~),
269,241,240,214,195.
Compound Sh. mp 191-92 °C (lit12, mp 192-
93°C). Anal. Calcd for C1J;lON20S: C, 58.7; H,
3.5; N, 9.8. Found: C, 58.6; H, 3.4; N, 9.8%; IR
(KBr): 3390, 3010, 1720, 1670, 1630,1890-1680
(para substitution pattern), 800(s) 1530. 1350, 'H
NMR (CDCb): 12.0 (lH, s, eOOH), 9.45 (lH,
brs, CONH), 8.6 (2H, d, J =8.5Hz,ArH), 8.3 (2H,
d, J =8.5Hz, ArH), 7.70 (4H, m, ArH); MS: rnJz
286 (~), 269, 241, 240, 214, 195.
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Cpmpound Si. mp 206-07 °C,yield 12.1g (85%).
Ajral. Calcd for C1JlION20S: C, 58.7; H, 3.5; N,
~.8. Found: C, 58.7; H, 3.4; N, 9.7%; IR (KBr):
3380, 3000, 1720, 1660, 1620,1910-1700 (meta
s~bstitution), 1520 and 1340 (N=O); IH NMR
(CDCb): 11.98 (lH, s, COOH), 9.43 (lH, brs,
CONH), 8.25 (4H, m, ArH);7.86 (4H, m, ArH);
MS: n'vz 286 (M+), 269, 241, 240, 214, 195.
Compound 5j. mp 168°C (litI2, mp 167-68°C).
Anal. Calcd for C1Jl11N03: C, 69.7; H, 4.6; N,
5.8. Found: C, 59.7; H, 4.5; N, 5.7%; IR (KBr):
3300, 2990, 1710, 1670, 1630,1940-1740 and
736, 690 (mono substitution); IH NMR (CDCh):
11.84 (lH, s, COOH), 9.36 (lH, brs, CONH),
7.66 (4H, m, ArH), 7.18 (SH, m, ArH); MS: m/z
241 (M+), 224, 196.
\
pe compound 7 was prepared as reported
earlier". The analytical and spectral data were in
agreement with the reported values".
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